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TPE MYXOMATOGENIC VIRUS. CONTRIBUTION TO TRE STUDY OF CAUSATIVE

FACTORS OF DISEASE THAT ARE OUTSIDE OF THE RAJIqJE OF VISIBILITY. ) )

Centralblatt fuer Bakteriologle., Parasitenkunde, u. Infektionskrank-

heiten. -Abt. X& Medizinisch-=y#ienische Bakteriologie und Tierische

Parasitenkunde ( Central Bulletin of Bacteriology, Parasitology, and

Infectious Diseases. Series- 1: ?edioo-Hygienic Bacteriology and Ani-

mal Parasitology), Jena (Germany), Vol. 239, No. 20, Jun 1898, pp

865.8730.
Prof. G. Sanarelli, Director, Insti..

tute of Hygiene, Montevideo

1. Are There Bacteria in Nature Which Cannot be Detected Under a

Microscope?.

At present there is general agreement to the effect that viru-

lence is a biological function of lower organisms. However, the

causal relationship between microorganisms and a considerable number

of infectious'diseases has not yet been established. Furthermore, the

diseases in question differ in regard to their nature, course, and un-

usual characteristics tr•o those of the usual infectious type associated

with bacteria, which we recognise as such even when a specifio germ.

that is immediately apparent. has not yet been discovered.

Rabies and syphilis* belong' to this class of virulent diseases.

The properties of their viruses, their syndrome and course,

) Report presented at the 9 th InternatioaaL Conress of Hygiene and
Deography, X , 1-7 As 1898
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the inner lesions associated with them, the outward symptoms, the
mechanism of their anatomical propagation and of their incubation and
hereditary transmission definitely indicate the presence of a patho.

genic factor for these.two disbases;. the.-btology.. Of' which, .h6wevbr.,
cannot be deduced unless we reject the bulk.- of our knowledge per.
taining to general criteria concerning the nature of organized

viruses discovered hitherto

Because it is improbable that nomorganized causative factors

of infection exist in nature, one is forced to assume that some
diseases are caused by organisms which are so small that they are

scarcely visible to the human eye, although aided (such as," for in-
stance, the bacterium of peripneumonia discovered some time ago by

Nocard and Roux), or else remain completely invisible.

The now disease with which this report deals firnishes*san

opportunity to cioniidAw this matter further ( .

2. M.3omatosis oT Rabbits.

This disease broke out without apparent reason:* among rabbits
of the Institute of Hygiene in Montevideo in the beginning of 1896.

SIts symptoms were as follows:

Rabbits that were perfectly healthy up to that time exhibited

suddenly symptoms of a catarrhal blepharoconjunotivitis on both

eyes.

After 24.- hr. this initial lesion became so severethat the
strongly inflamed and swollen eyelids were closed coqge*tly. The
eyeball was presaed back into the socket and the slit between the
eyelids was filled with a thick, proeuse,catarrhally suppurative so-.
czetion.

* At the same time small subcutaneous tumors varyi•g, in sise de-
veloped in various parts of the body, affecting particularly the

ears and extremities.
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Almost simultaneously the head of the animal began to change

its shape: the mouth and nose became so thick that they assumed a

lionesque appearance. The openings of the rectum and of the genital

and urinary organs became acutely inflamed. The breast nipples of

females became hypertrophic.

In general, the diseased rabbits exhibited in addition to

neoplastic tumors dispersed over the whole body surface a hypezplaa-

tic process in all organs at locations in which the akin tissue

changed into mucosa .

When thins stage was reached, the rabbits lived only for a few

days (2-5) longer, while the symptoms described incrcased in gravity.

At the time of death, the animals looked deformed and repellent.

The results of postmortem dissections were generally as

follows: subcutaneous tumors of gelatinous appearance with elastic

consistency and a profusion of blood vessels; hypertrophy of lyphT

glands, orchitis, and swelling of the spleen.

3. Histological Lesions in Mtxoaatosis.

Fixation of anatomical specimens, which altered readily, had

to be carried out by using Mueller's or Pleming's liquid or else

mercuric chloride.

A microscopic exasination of neoplastic tissue and of

organs which showed anatomical changes disclosed the following facts*

The subcutaneous tumors consisted of typical a$=oatous

timsme with a predominance of star-shapeA elements and with numerous

capillary blood vessels.

The swelling of the eyelids consisted of a huae acoemulatioe

of newly formed myxonateus elements, which inereased the thickness of

the eylida by a faeote close to Ues.

The m6lia of external orifseca, which was eae of the

most speeifte ampeets of the disease, was da predominantly to the

• a,,mm3



I |
presence of tissue of edematous appearance which consisted of tb

mixomatous elements descrihed above.

The hypertrophy of the spleen and of the lymph glands was "i.

caused by the presence of newly formed myxomatous tissue as well an

hemorrhagic infiltration

In general, the specific nature of the histological lesions

was the same in all organs affected.

Myxomatous tumors associated in a regular manner with definite

organs were present.

4. The Myxomatogenic Virus.

What is the nature of the specific agent responsible for this

strange pathogenic process?

Every search for a bacterial or other parasitic form of life

with the application of all techniques that can be applied at a labora-

tory at present remained unsuccessful. Although the explanation can be

advanced that the causative factor could not be detected only because

ow methods of investigation were inadequate, I still conclude that

the etiological factor does not belong to any fbrm. of organized life

which we are at present accustomed to regard as the cause of specific

diseases.

Nevertheless, infectious myxomatosis is transmissible without

Srestriction from one rabbit to another; a drop of blood, a particle of

a tumor , a trace of secretion from the eyelida, or a Partiale of

intestine proved equally virulent in this respect.

On the other hand, urine (either clean or contoaini hemoglo-

bin), pleural secretion, and the humor aquens did not transmt the

diseaseo

Exeriaental transmission of the diseasc could be carried out

siabcutaneouaendovenousl., bV way of the stomach, or endoeulay

a) SubeutaneuS Iafectioa.

• feetiot took place In every instance when a smaI amont of

S ..- 7 7nnno
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blood or a particle of tissue or of an organ derived from a dead

animal was introduced under the skin.

After an incubation period of 4-5 days, during which the animal

was perfectly healthy and gained weight, a myxomatous tumor formed

at the site of the inoculation, which increased in sise until the

death of the animal. At the same time bilateral blepharoconjunetifitis

appeared, which developed in the manner described above, and hyper-

plastic phenomena developed at body orifices. .

The; older the animal, the slower and more noticeable was the

development of external symptoms.

Death usually occured on the 10 th day after inoculation of the*
virus.

b) Endovenous Inoculation.

Endovenous inoculation could be carried out by injecting a

trace of infected blood or a small amount of edematous 4iquid•frta

a spioific .tumor:,intd a vein at the edge of an ear.

The results were the ame as those described above. After the

usual incubation period, inflammation of the eyelids set in and all

other symptoms followed..

o) Infection by Way of the Stomach.

It could be produced in a rabbit by making it swalow a piece

of som /inteoted/ organ, 4. g. the spleen, the liver, or the kidney.

Th6" onst and course of the diseae as well as the results of

the dissection were the sae as after suboutaneous or intravenous

inoculation.

Contrary to what one night have expected, the .41istaiw:...-.,

tract ppeaped copletely sernal in the autopey, just as In all other

oaseS.
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d) Endocular Infection.

A trace of virulent liquid injected into the front chamber of
the eye sufficed to tranamit.*the .i~fection with 6irtainty. After an

incubation period of 4 days iridocyclitis of the the eye into which

injectiou had been carried out developed and shortly thereafter all

characteristic symptmms of the disease appeared,

5. Ways in Which the Virus of Kyxomatosis Spreads.

My studies showed that: the disease w4 transmitted ti-apon-

Lane6usly inf66ted rebbits by the catarrhal-suppurative secretion

from the-.eyes and nose.

To reproduce this natural way of contagion exper Luentally,

it was sufficient to touch the conjunctiva of a healthy rabbit with

a platinum loop that had been drawn over the conjunctiva of a sick

anial.On the 5 th day the infected eye suddenly developed the
* specific blepharoconcunctivitis, while on the 8 th day the Infection

spread to the other eye. On the 9 th day at the latest, the infected
animal died with all known symptom& of the disease.

It is unnecessary to repeat that one cannot dotect in the
infectious eyelid secretion or isolate from It any pathogenic germ

or parasite.

An attempt was made to establish the time required for the
virus that had penetrated into the body to spread into the blood
and into other organs. It Was found that in rabbits Infected by
the way of the stomach the blood. became virulent after brai and 1.
iatravenously infected rabbits after 9i his.

Thus, several dak ber sp aii symptoms of the disease do,,-

velope sand while the. autmal appiarentl.y stMl .#aloyed Paeset health
is the incubation period, the organs and the blood were already satu-

rated VuW thovsr~k~ e Va p~reset in the highest comeentratilea
just asis the case of the whole besoaduay or latent period ot n-
tofetica With sYAJ 3 4a.
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Upon spon'k.neous coagulation or centrifuging ,the blood servai

was separated. from the fibrin and morphological elements of the blood,
Injections to rabbits indicated that both the coagula~ted fibrin and

the optically pure, completely sterile serum had the same Oapacity~to

infect.

6. Some Biological'Properties of the NM~zatogenic Virus.

It was difficult to determine the concentration of the virus in
the blood of nick animals; the resultso.btained varied c onsiderably.

When 1-2 drops of blood were iztrdto~duc into a 200: cc dish *4th.

neat broth., the latter acquired the'-g.apkjtt) to..inf~ct in ! mall

dose (1 ca) ,~ oven when the blood collected at the bottom of the dish

* and did not visibly mix with main amount of liquid, which remained
clear and colorless.

It is understandable that this was not due to propagation of
* the virus, if only because transfer /of the cappiity to infect/ from

one dish with meat broth into another did not succeed.

,But the xyzoaatogenia virus could be reinforced by passage
tbrougk several rabbits.

The disease has been passeid without interruption from rabbit to
rabbit in as laboratory from the beginning of 1896, when It was origi-
"na]l discovered, until the. day of writing (Nwr 1898).

As a result of repeated pBassaes, the virus beorenmore virul~mt,
so that the duration of, the deesoe decreased and Its symptoms were,

considerably simpl0ified.

At. present the mym~atogenic virus kills rabbits already in
Sdays, without iving, them time to develop importan% eztersual 472P.

In oases of 'this type the baly afters"l symptom of coueequenee
sre strong r"eddenig of the on~unctiva, and of the free *dges of ate
O"elids whishdevelopeza3MU$ the 4 th day i'e. b~re beotre
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death.

The virulence of the virus was reduced es a result of aging

or of the addition of antiseptics.

The myxomatosis virus contained in the blood was preserved for

a long time by keeping the blood in Pasteur pipettes or in teit tubes

that contained a 1e/,, solution of potassium oxalate. The blood

remained liquid in this solution, so that it could be used easily

for experiments.

However, the virulene, decreased with increased time of sto-

rage of the blood.

It is impossible to derive a general rule, because the results

of 34 experiments varied somewhat. However, the blood kept in Pasteur

pipettes was still virulent after 40 days and that mixed with the

potassiu oxelate solution still killed after 50 days of storage.

The attenuation of the virus as a result of aging of the blood

was manifested by a longer duration of the disease,iv consequence of

which all specific lesions characteristic for the disease developed

wre completely and were more severe.

The effeSt of antiseptics wvs studied by nixi rapidly 1 .c

of their solutions with I c of blood that was still liquid after
twinJ, r wit•o fron the heart of an aztnal nmdisate3y a~er death.

Uhe effects of boric mid (3%), phenol (M), mercurie chloride

a (1 o ),I Pure ram's liquid, tornaldehyde (0), and potassiuo per-

sanganato (2 e1oe) Were investigated,

Coatict of the virus f6', 6 bra with the solutioms manti"".

had an other effect besides a slight red~ution of virulece, which
W.s eXpessd ony 'I a AonW duration of the disease induced by

the viras.

husi, the gnxmat•sae virus exhibited .a.reoitaMe. toe-th&

aemt .e"feetivi antispetiekO. -at .pfeeat*m toA a dbpee not show

ii
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by any other germ constituting an organized form of life.

On the other hand, moist heat of 550 applied for a few minutes

sufficed to destroy the virulence of all products capable of trans"

mitting infection with the disease.

?. Xyxomatosis in a Dog.

The myxomatogenic virus produced the disease syndrome regular-

ly in rabbits only. Mice, Guinea pigs, monkeys, and poultry were

generally resistant to the disease.

Etperiments oL dogs were successful in only one " ce ,

which is worth describing briefly because of the very interesting re-

sult obtained.

Rtabbit blood in amounta-' of 5 cc was-administered to a bitch

of mixed breed weighing .1 kg, initially on 1 Oct 1896 and then

again at irregular intervals of 15-20 days.

On 4 Nov 1896, swelling of all breast nipples developed sudioaly.

The nipples becam " large as nuts in veveral days and acquired a

cancerous appearanc.

At the am tise, aimrns re•Ans atteeted by alepeeia aWptared
over .the whole akin surfaoe particularly on the stoaceh, the

chest, and the freat legs.

The surface of the latter parts of the body soon bcam totally

devoid of hair, while the skin appetied swalen. and 4oaOsted and

-was eevored wiLth a taik Ia&TU the form of a difftuse, poustulos ezytheia

2he tigtly- stretched akis broke in a incresn number of

places, whil bleeding developed all over it.

on 8 Jan 1897, the tuors on the asmary glan" were extirpated

togother with some pieces of skia. Scar deelopment on the Wounds

poeeed s .lo.gst.
a histologieal stud of the tere shoved that they sosse of

9
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neoplastic tissue composed of major elements of epitheloida.

appearanow, similar to a cancroid or rather one of the types of prni.-

ferating dermitis or epidermitis that are observed in leprosy, ele-

phantiasis tnd certain inflammations of the akin and mucosa (Virchow's

pachyderm.ia).
Thi extensive dwelling an&4 excessive tendency of the skin to

break weria 'aparent.Xy auw, o ruop.astic formation of myzomatous

tissue under tk• epidermis. 'This tissue was rich in blood vessels and

very similar to thit observed in rabbits

The bitch died on 3 Jun 189? after exhibiting paresis and ele-

phantiabis. - of the front legs as well as alopecia of the total akin

surface accompanied by light hemorrhages. Ahatomical and bacteriol26.

lodi"al*a" ebttkatious" did not disclose anythin. 1
8. kperimeta on Human Beings.

A complex of symptoms so striking in etiological, symptomatic,

and ar'•-'Onc respects reminded me of certain human diseases (derma-

tooe, ophthalmias) for which no specific, organized causative factora

h'd yet been discovered notwithstanding certain proofs for the infeo-

tious nature of the diseases.

"In order to complete my study of the comparative pathological

"Pects of the disease, I decided to investigate the effect of the

ayzomatosis Virus on the human irganism.

The virus wan used in the form of completely pure serum of

rabbit blood that-hau been withdrawn aseptioally from the animal a

4ay before its death.

This serum , which in rabbits produced the disease with a lethal

utacome even when used in a very small dose, was kept for 24-36 hrs

in a warming a!. =ber. It remained colorless, clear, and completely

sterile, 9uJt &r ,nor•il rabbit serum obtained on spontaneous coagu-.

lation of the blood.

10



The results of two experiments onl human beings were as faflowso

The serum of rabbits with ayxouatosis, on being injected in a dose

of 5-6 @a into the oonuective tissue under the skin in the gluteal
region,, prrduced congestionr phenomena in the oonjunctiva accompanied

by edematous swelling and pronounced pain sensation in the eyeball.

These phenauaena disappeared rapidly after injections of the

virnlent serum had been discontinued.

9. Attempts at Vaccination and Serum Therapy.K

Experiments on the Vaccination of rabbits by applying various

metlaods in use (attenuation of the virus with heat and antisep'tic.,

aauinistration of -small3 doses, eto. ) did not X.6Ad to any rebtlts. All

attempts made hitherto at the vaccination of rabbits against the

virus of myxornatosie remained~ unsuccessful.

During the continuous two-year long passage of the disease

from rabbit to rabbit at the issitute in Montevideo, two rabbits

Uth-thad been injected with the virus and exhibited all external symz-

torn of the disease (o,-2hth&Alia,, owell4.ng of body orificee) -reco-

- vred subsequently.

The fact that these rabbits had acquired Imumnity was confirmed'

by multivle pnd..'profumse injections of virulent blood, which was

tolerated perfectly well.

The serum of these rabbits as well as that of:-a dog injeated&:-.

for 10 moo from tin* to time wI~th larks amoonts of virulent blood were
tried on rabbits with the purpose of prophylaxis and therapy.

The results of these experiments were entirely negative.

Consequently, infectious myxomatosis also differed with respect

to the mechanism of vaccination and the production of substances

havin specific curative properties from diseases caused by bacteria,,

because this is the first time that the serum of an animal completely

ismunised against an infectious disease was absolutely inactive
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in the prophyJ 9 1cs and therapy of the disease in question.I

Nonteviteo, Mwz 198•.
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